Influence of the apolipoprotein E genotype on amyloid deposition and neurofibrillary tangle formation in Alzheimer's disease.
The effect of the apolipoprotein E genotype on the development of late onset Alzheimer's disease is still debated. Neuropathological studies of Alzheimer's disease have found a great extent of amyloid deposition in cortex and blood vessel walls in association with the apolipoprotein E epsilon 4 genotype [Rebeck G. W. et al. (1993) Neuron 11, 575-580; Schmechel et al. (1993) Proc. natn. Acad. Sci. U.S.A. 90, 9649-9653]. In contrast, the relationship of apolipoprotein E genotype to neurofibrillary pathology in Alzheimer's disease has been less clear. In this study we present evidence on the influence of the apolipoprotein E genotype on Alzheimer's disease related pathology in a series of 76 autopsy cases that had pathology that fulfilled the CERAD criteria for Alzheimer's disease. We found that the presence of the apolipoprotein E epsilon 4 allele is correlated with increased amounts of both amyloid and neuritic pathology in the neocortex as determined using an image analysis system. Comparison of plaque and tangle densities with the allele doses of epsilon 2 and epsilon 4 revealed a striking parallelism, suggesting that the alleles exert their effects very early in the pathological process before deposition of plaques and tangles. Although the apolipoprotein E epsilon 2 allele had a protective effect against both amyloid deposition and neurofibrillary tangle formation, in the presence of the epsilon 4 allele this protective effect against neuritic pathology was less marked than against amyloid deposition. This differential effect on amyloid deposition and the accumulation of neuritic pathology suggests that different molecular mechanisms are involved in the effect of apolipoprotein E on amyloid deposition and on tau phosphorylation.